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Surgical Techniquesmay have been confined by the adherent pericardium, and
the mouth of it may have closed spontaneously.4
CONCLUSIONS
This case demonstrated that it was feasible to reconstruct
a ventricular septum using a double Dacron patch to replace
the immovable calcification, and the short-term result was
satisfied. More cases are needed to prove the safety and
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1992;29:565-73.Implantation of a centrifugal pump as a left ventricular assist device
through a novel, minimized approach: Upper hemisternotomy
combined with anterolateral thoracotomyJan D. Schmitto, MD,a Ulrich Molitoris, MD,b Axel Haverich, MD,a and Martin Strueber, MD,a
Hannover, GermanyThe role and the use of ventricular assist devices (VADs) for
the treatment of chronic heart failure are increasing tremen-
dously worldwide. The VAD-related success is mainly
based on 2 important factors: (1) novel technologies and
(2) increased surgical experience leading to lower compli-
cation rates and better outcomes.
Mechanical cardiac circulatory support with the novel
HeartWare ventricular assist device (HVAD; HeartWare
International, Inc, Framingham, Mass) has become an
established therapy for left ventricular (LV) failure.1-3
Within the past years more than 150 cardiac assist devices
were implanted at our institution, and the total number of
VAD implantations continues to increase steadily. While
complication rates decrease, survivals increase and the long-
term outcomes have improved significantly over the years.
Herein we report the case of a male patient with chronic
heart failure (New York Heart Association class III-IV) sec-
ondary to dilated cardiomyopathy in whom we successfully
implanted a centrifugal blood pump (HeartWare) as an LVassist device (LVAD). We used a novel implantation tech-
nique (upper hemisternotomy combined with anterolateral
thoracotomy) to reduce complication rates (minimize
trauma, reduce bleeding complications, and avoid right
heart failure).
CLINICAL SUMMARY
A 41-year-old male patient was admitted with chronic
heart failure resulting from dilative cardiomyopathy (New
York Heart Association class III-IV). Echocardiography
revealed an ejection fraction of 15%, cardiac index was
measured at 1.5 L $ min1 $ m2, central venous saturation
decreased to 35%, and the patient reported having shortness
of breath at rest. Therefore, catecholamine therapy was
initiated with dobutamine. Additionally, levosimendan ther-
apy was started in the intensive care unit. However, cardiac
output still remained low (<4 L/min), the patient became
clinically instable, and the only realistic option was the
surgical implantation of an LVAD. Therefore, the patient
underwent urgent VAD implantation using a novel, mini-
mized surgical approach.
The first step, transfemoral venous cannulation, was
performed through the right femoral vein by the Sel-
dinger technique. Second, upper hemisternotomy was
used to implant the arterial cannula into the ascending
aorta for extracorporeal circulatory support. Then, left
anterolateral thoracotomy was performed to implant the
VAD inflow cannula in the LV apex. Last, an end-to-
side anastomosis of the VAD outflow cannula to the
ascending aorta was performed through the upper
hemisternotomy.rdiovascular Surgery c Volume 143, Number 2 511
FIGURE 1. A, Sewing ring of the HeartWare ventricular assist device anastomosed to the left ventricular apex through left anterolateral thoracotomy.
B, Preparation for implantation of the ventricular assist device into the left ventricular apex.
Surgical TechniquesOPERATIVE PROCEDURE
Cardiopulmonary bypass was established by venous can-
nulation into the right femoral vein and arterial cannulation
into the ascending aorta via an upper hemisternotomy. The
pericardium remained mainly closed (opened only anterior
to the ascending aorta), thereby leading to further stabiliza-
tion of right ventricular (RV) function including avoidance
of RV dilation during the surgical procedure, especially
during the start-up of the LVAD.
Then, an anterolateral thoracotomy was performed and
an epicardial HVAD sewing ring was implanted on the LV
apex using a 2-0-running Prolene polypropylene suture
(Ethicon, Inc, Somerville, NJ) (Figure 1, A). After the
HVAD ring had been sewn to the apex, sutures and the
ring were sealed with BioGlue surgical adhesive (CryoLife,
Inc, Kennesaw, Ga). Afterward, the HVAD pump was
placed through the sewing ring into the LV apex
(Figure 1, B). The outflow vascular graft was tunneled
from the thoracotomy to the upper hemisternotomy through
the pericardium and was anastomosed end-to-side to the as-
cending aorta (Figure 2, A). The driveline was placed in the
sheath of the rectus muscle in the umbilical direction and
then subcutaneously to the left upper quadrant. After de-
airing through a stitch incision of the outflow graft, the
LVAD pump was started in situ (Figure 2, B). Pump speed
was gradually increased during weaning from extracorpo-
real circulation. A pump flow of 5.5 L was achieved with
the LVAD running at 3000 rpm.
After closure of the 2 small wounds, the patient was
transferred to the intensive care unit with minimal catechol-
amine support and sufficient VAD flow. After successful re-
spiratory weaning, hewas extubated on postoperative day 1,
always displaying stable hemodynamics.
His further clinical stay at our department was com-
pletely uneventful. Currently, the patient is awaiting cardiac
transplantation in a fully ambulatory state.
In summary, this case describes a novel technique for
LVAD implantation (HVAD centrifugal pump) using512 The Journal of Thoracic and Cardiovascular Surga minimized approach: upper hemisternotomy in combina-
tion with left anterolateral thoracotomy.
DISCUSSION
This novel, minimized LVAD implantation technique
(HVAD centrifugal pump) through an upper hemisternot-
omy combined with anterolateral thoracotomy is associated
with several advantages:
First, the surgical approach is minimized compared
with a full sternotomy, thereby minimizing surgical
trauma and leading to reduced complication rates (eg,
less postoperative bleeding, reduced need for transfusion
products, less pain, less use of anticoagulation drugs, and
lower costs).4
Second, despite the fact that other VAD surgeons rec-
ommended HVAD placement on the diaphragmatic sur-
face of the LV,3 our experience has confirmed that the
VAD placement with our novel technique results in an op-
timal and stable position of the inflow cannula through an
anterolateral approach to the LV apex (Figure 2, C). Our
novel approach results in protection against inflow ob-
struction and endocardial contact, therefore avoiding
arrhythmias.
Third, the pericardium remained mainly closed, thereby
leading to further stabilization of RV function including
avoidance of RV dilation during the procedure, especially
during the start-up of the LVAD.
The limitations of this novel approach include the follow-
ing: (1) Visual control of cardiac contractile function, espe-
cially of the RV, is reduced; (2) the minimized surgical
approach is technically more difficult to perform than
a full sternotomy; and (3) estimation of the exact length
of the outflow graft is more challenging than in the conven-
tional technique.
CONCLUSIONS
Surgical implantation of an LVAD through minimized
surgical approaches is proven to be feasible5 andery c February 2012
FIGURE 2. A, Upper hemisternotomy to perform arterial cannulation to the ascending aorta as well as for implantation of the outflow cannula of the
centrifugal pump. B, In situ placement of the HeartWare ventricular assist device pump through the anterolateral thoracotomy. C, Postoperative echocar-
diography showing the stable central placement of the inflow cannula of the left ventricular assist device into the left ventricle through an anterolateral
approach.
Surgical Techniquesassociated with several positive aspects.4 Most impor-
tant, surgical trauma is minimized (as already proven
for other minimally invasive procedures4). This may
lead to reduced complication rates, including fewer post-
operative bleeding complications, reduced need for
transfusion products, less pain, less use of anticoagula-
tion drugs, and lower costs.4 Additionally, we believe
that the occurrence of right heart failure could probably
be reduced by this approach because the pericardium re-
mains closed.
However, this novel procedure is technically more diffi-
cult to perform than is full sternotomy. Therefore, such min-
imized approaches should be performed only at specialized
centers where cardiac surgeons are widely experienced in
the standard technique for LVAD implantation and diligentThe Journal of Thoracic and Cain evaluating their results to ensure the highest quality of
VAD surgery.References
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